Central nervous system and peripheral nerve growth factor provide trophic support critical to mature sensory neuronal survival.
Primary sensory neurones in cranial and dorsal root ganglia (DRG) of adult animals are generally thought to be maintained through connections with their peripheral (but not central) targets by trophic factor(s) other than nerve growth factor (NGF). Damage to the peripheral process of sensory neurones results in a dramatic response or even death of the neurones, whereas axotomy (cutting) of the central process does not initiate profound reaction in these neurones. The development and maintenance of neurones are highly dependent on a supply of trophic agents produced by targets and retrogradely transported via the peripheral process to the cell body. NGF deprivation in fetal rodents produced either by exogenously administered antibodies or by those of maternal origin, results in death of DRG and of some cranial sensory neurones. However, as chronic NGF deprivation in neonatal or adult rodents produces little or no cell death, it has been assumed that some other trophic factor(s) derived from the peripheral target sustains sensory neurones in postnatal life. By inducing NGF deprivation by autoimmunizing guinea pigs with mouse NGF and/or by cutting the central root (process) of a DRG, we demonstrate here that under certain conditions DRG neurones require NGF and centrally derived trophic support. Our results indicate that sensory neurones are maintained by the trophic support provided by both peripheral and central targets. This support is mediated by NGF and other as yet unidentified trophic factors. The relative importance of the two target fields and NGF compared with other trophic factors changes during development.